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• Describe what is sleep and why is it important.
• Describe what happens when we do not sleep enough.
• Describe ways to improve sleep.
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Sleep 
The natural periodic suspension of consciousness during 




Reversible behavioral state of perceptual disengagement 
from and unresponsiveness to the environment
-Principles and Practice of Sleep Medicine
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Behavioral
• Decrease response to external 
stimulation

















N1 – Light Sleep





N2 – Deeper Sleep




N3 – Deep Sleep 
• Difficult to arouse
• Restorative
• Muscle and tissue repair
• Stimulates growth and development
• Boosts immune function
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Sleep Stage Function
REM – Dream Sleep
• Increased brain activity
• Processing of memories








Centers for Disease Control (CDC)
More than a third of American adults are getting less than 7 
hours a day of sleep
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National Health and Nutrition Examination Survey (2005-2006 and 2007-2008) 
Luyster S et al. Sleep. 2012 Jun 1;35(6):727-34.
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Daily sleep restriction by two hours (non-progressive): adapted from Carskadon and 
Dement, 2000 in Principle and Practice of Sleep Medicine
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in the Sleep Heart Health
Study
•3201 subjects







• Kept awake for 28 hours
• Consumed 10-15g
alcohol at 30 min
intervals
















Zager Am J Physiol Regul Integr Comp Physiol. 2007
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o Tumor Necrosis Factor (TNF) α
Zager Am J Physiol Regul Integr Comp Physiol. 2007
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• 164 Healthy subjects
• 7 days of wrist actigraphy
• Quarantined
• Exposed to rhinovirus
Prather AA et al. Sleep. 2015 Sep 1;38(9):1353-9
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Sleep Deprivation and Hypertension
• Model 1 – unadjusted
• Model 2 – adjusted for age, sex,
race and AHI
• Model 3 – adjusted for age, sex,
race, AHI, and BMI
Luyster S et al. Sleep. 2012 Jun 1;35(6):727-34.
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Sleep Deprivation and Obesity
Adapted from : Taheri S et al. PLoS Med 2004;1:e62
Luyster S et al. Sleep. 2012 Jun 1;35(6):727-34.
.
• Sleeping more or less than 7.7 hours
associated with increased BMI
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Sleep Deprivation and Depression
Roberts et al. Sleep. 2014 (37):239-244
.
• 3134 youths age 11-17
years old
• Reduced quantity of sleep
increases risk for major









Van Dongen et al. Sleep 2003;26:117-26 
(image from Principles and Practice 6th ed.)
• 48 healthy adults (ages
21-38)
• Psychomotor Vigilence
Test – measure of
behavioral alertness
• Effects are cumulative –
14 nights of 4 hr





• Digit Symbol Substitution Task–




























ce • Serial addition/subtraction task–
measure of cognitive throughput.
Van Dongen et al. Sleep 2003;26:117-26 
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Association between short sleep duration and 
lower academic performance
Hysing M, Harvey AG, Linton SJ, Askeland KG, Sivertsen B.
J Sleep Res. 2016 Jun;25(3):318-24. doi: 10.1111/jsr.12373. 
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Each additional day per week 
that a student (N=55,322) 
experienced sleep problems
• Increased probability of dropping a
course by 10%
• Lowered cumulative GPA 0.02
Hartmann ME, Prichard JR. Calculating the contribution of 
sleep problems to undergraduates' academic success. Sleep 
Health. 2018 Oct;4(5):463-471.
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Setting aside enough time to sleep
Attending to things that hurt / help sleep
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Sleep hygiene









Regular exercise, but not too close to bedtime
Limit naps







• Evident in different
cultures
• Maximum shift
• Around Age of 20
Colrain IM. Baker FC. Changes in sleep as a 




Delaying school start time 
Increases weeknight sleep duration
Improved attendance
Less tardiness
Less falling asleep in class
Better grades
Fewer motor vehicle crashes
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American Academy of Pediatrics (2014) 
Recommendations
8.5-9.5 hours of sleep
Community education
School start time no earlier than 8:30am 
Adolescent Sleep Working Group; Committee on Adolescence; Council on School 









• Using the bed only for sleep
• Going to bed only when sleepy








Tai chi / Yoga
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Take Home
• Sleep is important
• Sleep deprivation impacts safety, health, mood and cognition
• We can improve sleep by
Prioritizing sleep, 
Maintaining good sleep hygiene, 
Limiting screen time 
Consider adolescent circadian shifts
Stimulus control
Relaxation techniques
